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CLAIMS 

What is claimed is: 

1 \/\ . A method of coupling one or more surface-emitting/asers to one or more edge-receiving 

2 optical devices, the method comprising the steps of: / 

3 mounting the one or more surface-emitting lasers to an optical bench substrate; 

4 mounting the one or more edge-receiving rotical devices to the optical bench substrate; 

5 and / 

6 emitting output signals from the one or more surface-emitting lasers to the one or more 

7 edge-receiving optical devices. / 

1 — 2. The method of claim I, wherein the one or more surface-emitting lasers are fabricated on 

2 a laser substrate; and wherein the step oy mounting the one or more surface-emitting lasers 

3 comprises the step of mounting the laser substrate to a slot on the optical bench substrate so that 

4 the output signals emit directly into the one or more edge-receiving optical devi ces. 

1 —3. The method of claim 2, wherein the step of mounting the laser substrate comprises the 

2 step of mounting an edge of the laser substrate to the slot so as to optically couple the one or 

3 more surface-emitting lasers to theione or more edge-receiving optical devices. 

1 J A. The method of claim /, wherein the optical bench substrate defines one or more 

2 alignment features for aligmEjftheftser substrate and the one or more edge-receiving optical 

3 devices together so as to^ptfcpfly couple the one or more surface-emitting lasers to the one or 

4 more edge-receiving opAc^flae vices. 

1 ~^5. The method of claim 2, wherein the slot is photolithographically fabricated in the optical 

2 bench substrate. / 

1 6. The method of claim 2, wherein the slot is fabricated in the optical bench substrate using 

2 electron beam lithography. 

1 ^1, The method lof claim 4, wherein the alignment features are photolithographically 

2 fabricated in the optical bench substrate. 
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1 The method of claim 4, wherein the alignment features are fabricated in the optical bench 

2 substrate using electron beam lithography. / 

1—9. The method of claim 2, wherein the step of mounting the laser substrate comprises the 

2 step of mounting the laser substrate to the slot on the optural bench substrate by one of solder and 

3 epoxy. / 

The method of claim 1, wherein the stepiof mounting the one or more edge-receiving 

2 optical devices comprises the step of mounting Jne one or more edge-receiving optical devices 

3 on the optical bench substrate by one of solder smd epoxy. 

1 ^jf[ 1 . The method of claim 1 , wherein thp step of mounting the one or more edge-receiving 

2 optical devices comprises the step of moriolithically fabricating the one or more edge-receiving 

3 optical devices on the optical bench substrate. Vw>t^4-r^ ^^^^^J^ *>&^ 

1 i/l2. The method of claim 1, whdrein the one or more surface-emitting lasers comprise an 

2 array of lasers and the one or mor/ edge-receiving optical devices comprise an array of edge- 

3 receiving optical devices. / 

1 r- 13. The method of claim Lj&erein the one or more edge-receiving optical devices comprise 

2 one or more edge-receivin^oraical modulators. 

1 — 14. The method of ^lain/l, wherein the one or more edge-receiving optical devices comprise 

2 one or more edge-rec/ivj^g optica^amplifiers. 

1 ^15. The method of claim 13, wherein the one or more edge-receiving optical devices further 

2 comprise one or more/edge-receiving optical amplifiers positioned in the path of the output 

3 signals from the one of more edge-receiving optical modulators. 

1 ^~16. The method ©f claim 14, wherein the one or more edge-receiving optical devices further 

2 comprise one or mpre edge-receiving optical modulators positioned in the path of the one or 

3 more output signal! from the one or more edge-receiving optical amplifiers. 
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1 ^17. The method of claim 1, wherein the one or more e^ge-receiving optical devices are 

2 semiconductor optical amplifiers (SOAs). 

1 ^IS. The method of claim 1, wherein the one or/more edge-receiving optical devices are 

2 optical waveguides. 

1 ^9. The method of claim 1, wherein the orjfe or more surface-emitting lasers are vertical- 

2 cavity surface-emitting lasers (VCSELs). 



1 y*$u. The method of claim 1, wherein theibptical bench substrate further comprises, for each 

2 edge-receiving optical device, a driver circjait coupled to the edge-receiving optical device. 

1 721. The method of claim 1, wherein/he optical bench substrate is a silicon optical bench. 

1 Jl2. A method of conditioning tfyf output signals of one or more surface-emitting lasers, the 

2 method comprising the steps of: 

3 mounting the one or mo/e surface-emitting lasers to an optical bench substrate having 

4 one or more edge-receiving Qjpcal devices so as to optically couple the one or more surface- 

5 emitting lasers to the one df more edge-recei^mg optical devices; and 

6 coupling the ouJspu^gnaTsTothe one or more edge-receiving optical devices. 

1 J^22>. The method of cMim 22, wherein the one or more surface-emitting lasers are fabricated 

2 on a laser substrate; arm wherein the step of mounting the one or more surface-emitting lasers 

3 comprises the step ofrmounting the laser substrate to a slot on the optical bench substrate so as to 

4 optically couple th/ one or more surface-emitting lasers to the one or more edge-receiving 

5 optical devices. 

1 J 24, The mettfod of claim 23, wherein the step of mounting the laser substrate comprises the 

2 step of mounting an edge of the laser substrate to the slot so as to optically couple the one or 

3 more surface-emitting lasers to the one or more edge-receiving optical devices. 
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1 V25. The method of claim 22, wherein the step of mounting the/one or more surface-emitting 

2 lasers comprises the step of mounting the one or more surface-emitting lasers to the optical 

3 bench substrate by one of solder and epoxy. / 

The method of claim 22, wherein the optical /ench substrate defines one or more 

2 alignment features for aligning the laser substrate ano/the one or more edge-receiving optical 

3 devices together so as to optically couple the one oj/more surface-emitting lasers to the one or 

4 more edge-receiving optical devices. / 

1 ^y27. The method of claim 22, wherein the one or more edge-receiving optical devices are 

2 monolithically fabricated on the optical bench Abstrate. 

1 *~ 28. The method of claim 22, wherei/ the one or more edge-receiving optical devices 

2 comprise one or more edge-receiving optical modulators. 

1 ^29. The method of claim 22, wlierein the one or more edge-receiving optical devices 

2 comprise one or more edge-receivingf optical amplifiers. 

1 — 30. The method of claim 28, wherein the one or more edge-receiving optical devices further 

2 comprise one or more edge-£e^©iying optical amplifiers positioned in the path of the output 

3 signals from the one or more eGH^retelving optical modulators, 

1 3 1 . The method oi\glajmx>9, wherein the one or more edge-receiving optical devices further 

2 comprise one or more edgp-receiving optical modulators positioned in the path of the output 

3 signals from the one or ra^e edge-receiving optical amplifiers. 

1 32. A method of assembling a surface-emitting laser system comprising the steps of: 

2 fabricating an array of surface-emitting lasers in a laser substrate; 

3 providing an optical bench substrate having an array of edge-receiving optical devices; 

4 and I 

5 mounting the laser substrate on the optical bench substrate so as to optically couple the 

6 array of surface : emitting lasers to the array of edge-receiving optical devices. 
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1 -=**33. The method of claim 32, wherein the step of providing an optical bench substrate 

2 comprises the step of fabricating a slot for receiving an edge of laser substrate. 

1 *«04. The method of claim 33, wherein the step of providing an optical bench substrate further 

2 comprises fabricating alignment features for aligning the laser substrate and the array of edge- 

3 receiving optical devices together so as to optically couple the array of surface-emitting lasers to 

4 the array of edge-receiving optical devices. 

1 ^5. A system for conditioning the output/ignals of one or more surface-emitting lasers, the 

2 system comprising: 

3 an optical bench substrate; 

4 the one or more surface-emitting lasers being mounted on the optical bench substrate; 
O 5 and 

jgj 6 one or more edge-receiving optical devices positioned on the optical bench substrate so 

7 as to receive the output signals frorr/the one or more surface-emitting lasers. 

y 1 ~"*36. The system of claim 35,ywherein the one or more surface-emitting lasers are fabricated in 

2 a laser substrate, and wherein/he optical bench substrate photolithographically defines a slot for 

3 receiving an edge of the lase/ substrate so as to optically couple the one or more surface-emitting 
fj1 4 lasers to the one or more ecfee-receiving optical devices. 

issf ^Tm — ^^^^^^^^^ 

1 **"*37. The system m dtafm 36, wherein the optical bench substrate further photolithographically 

2 defines alignment textures for aligning the laser substrate and the one or more edge-receiving 

3 optical devices together so as to optically couple the one or more surface-emitting lasers to the 

4 one or more edge-receiving optical devices. 


1 ^38. The sys/em of claim 36, wherein the slot is fabricated in the optical bench substrate by 

2 electron beam/ithography. 


m 

m 


Atty. Dkt. No.: PAT013 PAGE 20 Applied Optoelectronics, Inc. 


U.S. Express M m 


U.S. Express MaWabel No. ET220251431US 

1 s 39. The system of claim 36, wherein the alignment features are fabricated in the optical 

2 bench substrate by electron beam lithography. 

1 40. The system of claim 35, wherein the one or more edge-receiving optical devices are 

2 monolithically fabricated on the optical bench substrate. 

1 41. The system of claim 35, wherein the optica/ bench substrate is a silicon optical bench. 

^ 42. The system of claim 35, wherein the system is for use in one of data communications and 

2 telecommunications. 

1 "5^43. The system of claim 35, wherein Ae system is further for measuring radiation absorption 

Q 2 by a measurement species, the system mrther comprising: 
<0 / 

|S 3 one or more sources of single/mode laser radiation comprising the one or more surface- 

j-p 4 emitting lasers, respectively; 

13 5 a detector for detecting th/ /ingle mode laser radiation after passage thereof through a 

\ H /If 

ijj 6 quantity of said measurement spwies. 


m 


1 " x "44. The system of claim 4i, wherein the laser radiation is infrared laser radiation. 


□ , v. 

2 measurement cell. 


u 1 ^ 45. The system of cla/m 43, wherein the measurement species is a gas disposed in a 


l ^46. The system of c/aim 43, wherein the measurement species is an unconfined gas. 


1 47. The system of claim 43, wherein the measurement species is one or more of human 

2 blood, a bacterial sp/cies, and a viral species. 
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